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RATCHE'I‘ wnsncn 

BACKGROUND OF THE INVENTION 

The present invention relates to wrenches. 
In particular, the present invention relates to ratchet 

wrenches of the type where a pair of swingable handles coact 
through a pair of pawls with a rotary ratchet for turning the 
latter in one direction with respect to one handle when the 
other handle is turned in a given direction. 
Conventional wrenches of this general type have only one 

handle and therefore ratchetting occurs only when friction is 
encountered. In addition, they are large and bulky since they 
are required to exert a considerable torque. The moving com 
ponents of such wrenches require a large radius of arc for 
ratchet movement, require lubrication for their best opera 
tion, and the conventional wrenches are heavy and incapable 
of being used at locations where only a small operating space 
is available. Moreover, the components of conventional 
wrenches are such that they will corrode, particularly if proper 
lubrication is lacking. ' 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present invention to 
provide a wrench of the above general type which will avoid 
the drawbacks encountered in conventional wrenches, as set 
forth above. 

Thus, it is an object of the present invention to provide a 
ratchet type of wrench which while. having a pair of handles 
which can be turned one relative to the other to operate the 
wrench, nevertheless is exceedingly small and compact so as 
to make it possible to carry out operations in con?ned loca 
tions where little operating space is available, and perform 
positive ratchetting in either direction without backlash. ‘ 

In particular, it is an object of the invention to provide a 
wrench of this type which can be operated within the mouth of 
a dental patient. 

It is also an object of the present invention to provide a 
wrench of this general type which requires no lubrication for 
proper operation and which can be subjected to sterilization 
procedures without suffering any deleterious effects. 

Furthem'lore it is an object of the invention to provide a 
wrench of this general type which can be operated without the 
possibility of injuring or marring surfaces in the region of the 
wrench during the operation thereof. 
Thus, it is an object of the invention to provide a wrench of 

this general type which is composed of a small number of 
rugged reliably operating elements easy to assemble and disas 
semble so that the wrench can be manufactured and sold at a 
relatively low cost. 
The wrench of the invention includes a rotary ratchet means 

and a pair of handle means extending around the rotary 
ratchet means for swinging movement with respect thereto. 
The pair of handle means are located beside each other along 
the axis of the rotary ratchet means and respectively carry a 
pair of pawl means which respectively coact with the rotary 
ratchet means for turning the latter with respect to one of the 
handle means when the other of the handle means is turned in 
a given direction. The pair of handle means respectively have 
exterior side surfaces which are directed away from each 
other and which are located substantially in planes normal to 
the axis of the rotary ratchet means, and the distance between 
these planes determines the maximum thickness of the entire 
wrench. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the accom 
panying drawings: which form part of this application and in 
which: 

FIG. 1 is a top plan view of a wrench of the invention show 
ing the pair of handle means angularly displaced one with 
respect to the other; 

FIG. 2 is a side elevation of the wrench of FIG. I where the 
pair of handle means are shown, however, in angular align 
ment one above the other; 

5 

25 

30 

35 

45 

55 

60 

65 

70 

2 
FIG. 3 is a transverse sectional elevation taken along line 

3-3 of FIG. I in the direction of the arrows; 
FIG. 4 is a sectional plan view taken along line 44 of FIG. 3 

in the direction of the arrows; and 
FIG. 5 is a sectional plan view taken along line 5-5 of FIG. 3 

in the direction of the arrows. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring now to the drawings, the ratchet wrench 10 of the 
invention illustrated therein includes a rotary ratchet means 
12. This rotary ratchet means 12 is in the form of a cylindrical 
body made, for example, of stainless steel, and being formed 
with an axial bore extending completely therethrough. The ro 
tary ratchet means 12 has the con?guration of a simple right 
cylinder which is formed with an axial cylindrical bore passing 
therethrough, except for the exterior surface of the rotary 
ratchet means 12. Thus, as is shown in FIG. 3, the rotary 
ratchet means 12 is formed at its exterior surface with a pair of 
annular grooves 14 coaxially surrounding the axis of the 
ratchet 12. In addition the teeth of the ratchet 12 are in the 
form of a pair of circumferential rows of indentations 16. As is 
apparent from FIG. 4 as well as FIG. 3 these indentations 16 
each have the con?guration of part of a simple right cylinder 
at an end of the latter. Finally, the rotary ratchet means 12 is 
fonned, as indicated most clearly in FIG. 5, with a pair of 
coaxial opposed interiorly threaded radial bores 18 for a pur 
pose referred to below. ‘ 

A pair of handle means 20 and 22 respectively surround and 
are swingable with respect to the rotary ratchet ‘means 12. The 
pair of handle means 20 and 22 respectively have head mem 
bers 24 and 26 which are‘situated next and coact directly with 
the rotary ratchet means, while the pair of handle means 
respectively include elongated rods 28 and 30 which can con 
veniently be manipulate to operate the wrench 10. Thus, at 
their outer ends which are distant from the rotary ratchet 
means 12 the pair of heads 24 and 26 may respectively be 
formed with bores which have inner closed ends and which 
receive elongated end portions of the rods 28 and 30. Cross 
pins 32 and 34 (FIG. 1) respectively extend into aligned bores 
of the heads 24 and 26 and transversely through and beyond 
transverse bores respectively formed in the rods 28 and 30 at 
their inner end regions which are received in the bores of the 
heads, so that in this way the rods 28 and 30 are ?xed with the 
heads 24 and 26, respectively. These head members 24 and 26 
may be made of a lighter metal which will not corrode, such as 
aluminum, for example, although if desired the head members 
24 and 26 also may be made of stainless steel. They are 
fonned with coaxial bores in which the ratchet 12 is received 
with a snug ?t providing for direct sliding engagement of the 
handles with the exterior side surface of the ratchet 12, but 
requiring no lubrication. The rods 28 and 30 may be made of 
stainless steel, for example. i 
As is apparent particularly from FIG. 3, a washer 36 sur 

rounds the ratchet 12 and is situated between and engages the 
pair of head members 24 and 26 so that the thickness of this 
relatively thin washer 36 provides the slight clearance 
between the pair of head members 24 and 26 of the pair of 
handle means 20 and 22, respectively. 
A retaining means is provided for retaining the ratchet 

means 12 against axial movement with respect to the pair of 
swingable handle means. This retaining means in the illus 
trated example includes a pair of springy ?at snap rings 38 and 
40 respectively received within the grooves 14 and respective 
ly engaging exterior side surfaces of the head member 24 and 
26 which are directed away from each other. As is apparent 
from FIG. I, the snap rings have spaced elongated endpor 
tions 42 formed with openings for respectively receiving the 
tips of a spreader tool which spreads each snap ring in connec 
tion with assembly and disassembly of the components, in a 
well-known manner. 
As is apparent from FIG. I, the exterior surface 44 of the 

head member 24, where the snap ring 38 is located, is pro 
‘- vided with an inscribed radial line 46 while the exposed end 
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face of the ratchet 12 is provided with a radial line 48. There 
fore, assuming that the wrench is arranged as shown in FIGS. 1 
and 2 with the lower handle 22 maintained stationary, the an 
gular displacement of the lines 46 and 48 one with respect to 
the other during operation of the wrench will give an indica 
tion of the extent to which the ratchet 12 has been turned. 
The pair of head members 24 and 26 are respectively 

formed with bores 50 and 52 extending from the surfaces of 
the head members 24 and 26 visible in FIG. 2 all the way up to 
the bores of the head members which receive the ratchet 12 
with the rightmost parts of the bores 50 and 52, as viewed in 
FIG. 1, extending tangentially with respect to the exterior sur 
face of the ratchet 12. These bores 50 and 52 are respectively 
threaded in the'region of their outer ends and respectively 
slidably carry pawl members 54 and 56 in the region of their 
inner ends to extend through and beyond these inner bore 
ends into engagement with the ratchet 12. The outer interiorly 
threaded portions of the bores 50 and 52 receive the set 
screws 58 and 60, respectively. The pair of pawl means in 
clude not only the pawls 54 and 56 as well as the set screws 58 
and 60 but also springs 62 and 64 which are respectively ac 
commodated together with the pawls and set screws in the 
bores 50 and 52 in the manner shown in FIGS. 3 and 4. Thus it 
is possible to turn the set screws 58 and 60 so as to adjust, 
respectively, the compression of the springs 62 and 64 and 
thus adjust the pressure with which the pawls 54 and 56 are 
respectively urged toward the ratchet 12. The indentations l6 
each form part of a right cylinder which has with respect to the 
axis of the ratchet an inclination matching that of the bore 50 
or the bore 52 when the pawl 54 or 56 is received in an in 
dentation 16. The surface of each pawl indentation 16 which 
engages the end of the pawl member 54 or 56 is at the time of 
engagement normal to the axis of the pawl while the concave 
side surface of each indentation 16 extends along a cylinder 
matching the cylindrical side surface of the pawl 54 or 56, so 
that in this way an exceedingly efficient coaction is provided 
between the ratchet and pawl members while the latter can be 
very inexpensively manufactured of elements in the configura 
tion of simple right cylinders. 

In the illustrated example the hollow interior bore of the 
ratchet means 12 receives a socket means 66 made up of a 
pair of components 68 which coact to form a split socket 
member having an axial bore of square cross section in the il 
lustrated example. The pair of components 68 are respectively 
formed with indentations which receive the inner ends of a 
pair of set screws 70 respectively threaded completely into the 
opposed threaded radial bores 18 of the ratchet 12, so that in 
this way the coacting pair of components 68 of the split socket 
member are releasably ?xed in the ratchet against axial or an 
gular movement with respect thereto. 
As is apparent particularly from FIGS. 2 and 3, the pair of 

handle means 20 and 22 respectively have exterior side sur 
faces 72 and 74 which are directed away from each other and 
which are located substantially in a pair of parallel planes 76 
and 78, respectively, which are normal to the axis of the rotary 
ratchet means 12. These parallel planes 76 and 78 are spaced 
from each other by a distance a which determines the max 
imum thickness of the entire wrench 10. Thus, although the 
free ends of the rotary ratchet 12 extend beyond the undercut 
surfaces of the heads 24 and 26, they terminate substantially 
at the planes 76 and 78. Moreover, all of the remaining com 
ponents of the entire wrench are situated between these 
planes 76 and 78. Because it is possible with the structure of 
the invention to make the head members 24 and 26 relatively 
thin as well as to situate them relatively close to each other as 
determined by the thickness of the washer 36, the maximum 
thickness a of the wrench 10 can be maintained at an extreme 
ly small value enabling the entire wrench to be situated within 
an extremely con?ned space such as within the mouth of a 
dental patient. Thus, the wrench of the invention can be used, 
for example, to turn the square shank of a dental implant with 
this square shank extending into the bore of the socket means 
66. Moreover, because all of the components are made of 
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4 
materials which will not corrode and which do not require any 
lubrication, it is possible to subject the entire wrench to 
sterilizing operations without any deleterious effects. 
As is apparent from the drawings, the wrench 10 can be 

situated in its position of use with the rod 30 of the lower han 
dle 22 held by the ?ngers of one hand while the rod 28 is 
swung back and forth with the remainder of the handle 20 
about the axis of the ratchet. With such an arrangement when 
the upper handle 20 is swung in a clockwise direction, as 
viewed in FIGS. 1 and 2, the ratchet will be turned with 
respect to the lower handle 22, while when the upper handle 
20 is swung back to the region of its initial position the upper 
pawl 54 will simply ride along the exterior of the ratchet 12 
which is maintained against turning by the lower pawl 56. in 
this way the upper handle 20 can be conveniently swung back 
and forth the number of times required to achieve the desired 
extent of turning of an element received in the socket 66. 
Moreover, the extent of turning will be indicated by the in 
scribed lines 46 and 48. 
To obtain rotary movement of an element in the reverse 

direction the wrench need only be turned over so that the han 
dle 20 is maintained stationary while the handle 22 is swung 
back and forth in the same way. The lower end face of the 
ratchet 12, as viewed in F 16$. 2 and 3, and the lower undercut 
surface of the lower handle 22 of FIGS. 2 and 3 are respective 
ly provided with inscribed lines corresponding to the lines 46 
and 48 so that when the wrench is reversed there will also be 
an indication of the extent of angular turning of the socket. 
We claim: 
1. A wrench comprising rotary ratchet means, a pair of 

elongated handle means extending around and being 
swingably connected with said rotary ratchet means, said pair 
of handle means being located beside each other along the 
axis of said rotary ratchet means, retaining means coacting 
with said pair of handle means and said rotary ratchet means 
for retaining the latter against axial movement with respect to 
said pair of handle means, and a pair of spring-pressed pawl 
means, respectively carried by said pair of handle means and 
respectively coacting with said rotary ratchet means for turn 
ing the latter about its axis with respect to one of said handle 
means when the other of said handle means is turned in a 
given direction, said pair of handle means respectively having 
in the region of said ratchet means a pair of exterior side sur~ 
faces located substantially in planes, respectively, normal to 
the axis of said rotary ratchet means and situated from each 
other by a distance which determines substantially the max 
imum thickness of the entire wrench. 

2. The combination of claim 1 and wherein a socket means 
is removably carried by said rotary ratchet means in the interi 
or thereof. 

3. The combination of claim 1 and wherein said pair of han 
dle means are respectively formed in the region of said exteri 
or side surfaces thereof with undercut portions beyond which 
opposed end portions of said rotary ratchet means extend 
while remaining substantially within the space between said 
planes. 

4. The combination of claim 1 and wherein a washer sur 
rounds said rotary ratchet means and is situated between said 
pair of handle means for maintaining them at a distance from 
each other determined by the thickness of said washer, said 
retaining means including a pair of snap rings situated at ex 
terior surfaces of said pair of handle means which are respec 
tively directed away from said washer and surrounding and en 
gaging said rotary ratchet means to maintain the later against 
axial movement with respect to said pair of handle means. 

5. The combination of claim 1 and wherein said pair of pawl 
means are respectively situated entirely within said pair of 
handle means except for active end portions of said pair of 
pawl means which respectively coact with and engage said ro 
tary ratchet means. 

6. The combination of claim 5 and wherein said rotary 
ratchet means is formed with two circumferential rows of in 
dentations respectively situated at the elevation of said pair of 
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pawl means for respectively coacting therewith, said rows of 
indentations fon'ning the teeth of said rotary ratchet means. 

7. The Combination of claim 6 and wherein said pair of pawl 
means each includes a pawl member directly engaging said ro 
tary ratchet means and having the con?guration of a simple 
right cylinder. ' 

8. The combination of claim 7 and wherein each of said in 
dentations has the con?guration of part of a right cylinder at 

' an end region thereof for receiving a substantially matching 
end region of a pawl member. _ 

9. The combination of claim 1 and wherein a socket means 
is removably carried by said ratchet means in the interior 
thereof, said socket means including a pair of components 
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6 
forming a split socket member and capable of being in 
dividually introduced into said ratchet means when displaced 
axially therealong, and a pair of set screws carried by said 
ratchet means and coacting with said components to 
releasably maintain the latter within said ratchet means while 
preventing axial or rotary movement of said socket means 
with respect to said ratchet means. 

10. The combination of claim 1 and wherein all of the com 
ponents which make up the entire wrench are made of materi 
als which are capable of operating effectively without lubrica 
tion and which are capable of being sterilized without any 
deleterious effects. 


